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(54) Headphone device 

(57) A headphone device includes first and second 
head band members, a first fulcrum portion for pivotally 
supporting one ends of the first and second head band 
members so that the other ends of the first arid second 
head band members are moved towards and away from 
each other, first and second speaker unit supporting 
members carrying first and second speaker units at one 
ends, and second and third fulcrum portions for pivotally 
supporting the other ends of the first and second speak- 



er unit supporting members for rotation towards the oth- 
er ends of the first and second head band members. 
The center axes of rotation of the second and third ful- 
crum portions extend in a direction substantially perpen- 
dicular to the center axis of rotation of the first fulcrum 
portion. The headphone device also include ear support 
portions provided on the first and second speaker unit 
supporting members so as to be retained between the 
head and the auricles of the user when the user attaches 
the headphone device to the head. 
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Description 

[0001] This invention relates to a headphone device 
attached to the user's head in which a speaker unit is 
supported on a head band attached to the user's head. 
More particularly, it relates to a collapsible headphone 
device. 

[0002] Among headphone devices, attached to the 
user's head in use, there is a collapsible type device in 
which a first speaker unit on the left side and a second 
speaker unit on the right side, paired to the left-side 
speaker unit, are supported via first and second head 
band supporting members , which are rotatably inter- 
connected via a fulcrum portion in order to render the 
device collapsible. 

[0003] There is also such a collapsible type device in 
which the first and second headband members are col- 
lapsibly interconnected and in which first and second 
speaker unit supporting members carrying the first and 
second speaker units are rotatably connected to the first 
and second head band members via a fulcrum portion 
in order to render the first and second speaker unit sup- 
porting members collapsible with respect to the first and 
second head band members to realize a smaller the size 
of the device. 

[0004] In a conventional or previously proposed col- 
lapsible headphone device, only the first and second 
head band members are collapsible, while first and sec- 
ond speaker unit supporting members are collapsible 
with respect to the first and second head band mem- 
bers, such that optimum attachment feeling is not ob- 
tained. 

[0005] In another conventional or previously pro- 
posed collapsible headphone device, connection cords 
are drawn out from the first and second speaker units 
loaded on left and right auricles so as to be intercon- 
nected and unified together partway, and connection 
plugs are mounted on the distal ends of the unified con- 
nection cords. 

[0006] In the headphone device in which the connec- 
tion cords are drawn out from the first and second 
speaker units and interconnected halfway, the connec- 
tion cords cannot be wound efficiently when the device 
is collapsed. Moreover, when the device is attached to 
the head, the connection cords are drawn out from both 
sides of the head, so that the connection cords become 
obstructive, such that optimum attachment feeling again 
is not obtained. 

[0007] In the headphone device, in which the connec- 
tion cords are drawn out from the first and second 
speaker units, the first and second head band members 
and the connection cords are arranged in ring shape, so 
that the device needs to be attached with the user's 
head in a loop of the ring shape of the connection cords 
to render the attachment operation difficult. In particular, 
in a headphone device in which the first and second 
head band members are attached to the rear portion of 
the user's head, the device needs to be attached with 



the user's head completely within the loop of the ring 
shape of the user to increase the difficulties in attach- 
, ment operations. 

5 SUMMARY OF THE INVENTION 

[0008] It is therefore an object of the present invention 
to provide a collapsible headphone device which is able 
to impart an optimum attachment feeling. 

10 [0009] It is another object of the present invention to 
provide a collapsible headphone device in which the de- 
vice is collapsed as an ear support portion responsible 
for realizing an optimum attachment feeling is reliably 
protected and in which it is possible to prevent damage 

is during the time the device is carried around or transport- 
ed. 

[001 0] It is yet another object of the present invention 
to provide a headphone device which can be collapsed 
easily and in which the connection cords drawn out from 

20 the speaker unit can be protected reliably. 

[0011] In one aspect, the present invention provides 
a headphone device a headphone device including first 
and second head band members, a first fulcrum portion 
for pivotally supporting one ends of the first and second 

2S head band members so that the other ends of the first 
and second head band members are moved towards 
and away from each other, first and second speaker unit 
supporting members carrying first and second speaker 
units at one ends thereof, second and third fulcrum por- 

30 tions for pivotally supporting the other ends of the first 
and second speaker unit supporting members for rota- 
tion towards the other ends of the first and second head 
band members, and ear support portions provided on 
the first and second speaker unit supporting members 

55 so as to be retained between the head and the auricles 
of the user when the user attaches the headphone de- 
vice to the head. The center axes of rotation of the sec- 
ond and third fulcrum portions extend in a direction sub- 
stantially perpendicular to the center axis of rotation of 

40 the first fulcrum portion 

[0012] When attached to the head, the headphone 
device is retained in a stable state by the ear support 
portions provided on the first and second speaker unit 
supporting members being retained between the head 

45 and the auricles. The attachment feeling may be opti- 
mized by having the ear support portions formed of a 
soft elastic material. 

[0013] The first and second speaker units are mount- 
ed on one ends of the first and second speaker unit sup- 

50 porting members so that the sound radiating surfaces 
thereof face each other, and the ear support portions 
are provided on the first and second speaker unit sup- 
porting members for facing the sound radiating surfaces 
of the first and second speaker units. This enables the 

55 headphone device to be attached so that the auricle will 
be clamped between the speaker unit and the ear sup- 
port portion, thus assuring stabilized attachment state. 
[0014] In another aspect, the present invention pro- 
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vides a headphone device a headphwe device includ- 
ing first and second head band members, a first fulcrum 
portion lor pivotaliy supporting one ends of the fust and 
second head band members so that the other ends of 
the first and second head band members are moved to- 
wards and away from each other, first and second 
speaker unit supporting members carrying first and sec- 
ond speaker units at one ends thereof, second and third 
fulcrum portions for pivotaliy supporting the other ends 
of the first and second speaker unit supporting members 
for rotation towards the other ends of the first and sec- 
ond head band members, the second and third fulcrum 
portions having center axes of rotation extending in a 
direction substantially perpendicular to the center axis 
of rotation of the first fulcrum portion, and ear support 
portions provided on the first and second speaker unit 
supporting members so as to be retained between the 
head and the auricles of the user when the user attaches 
the headphone device to the head. The ear support por- 
tions are housed in an area between the first and second 
speaker unit supporting members and the first and sec- 
ond head band members when the first and second 
speaker unit supporting members are collapsed to- 
wards the first and second head band members about 
the second and third fulcrum portions as the center of 
rotation and the first and second head band members 
are collapsed about the first fulcrum portion as the cent- 
er in a direction in which the other ends thereof approach 
to each other. This protects the ear support portions 
formed of a soft elastic material. 
[0015] In yet another aspect, the present invention 
provides a headphone device headphone device includ- 
ing first and second head band members, a first fulcrum 
portion for pivotaliy supporting one ends of the first and 
second head band members so that the other ends of 
the first and second head band members are moved to- 
wards and away from each other, first and second 
speaker unit supporting members carrying first and sec- 
ond speaker units at one ends thereof, second and third 
fulcrum portions for pivotaliy supporting the other ends 
of the first and second speaker unit supporting members 
for rotation towards the other ends of the first and sec- 
ond head band members, the second and third fulcrum 
portions having center axes of rotation extending in a 
direction substantially perpendicular to the center axis 
of rotation ofthe first fulcrum portion, and a connection 
cord pulled out from one of the first and second speaker 
units, inserted from one of the first and second speaker 
units into the first and second head band members, in- 
serted into the other of the first and second speaker unit 
supporting members and pulled out from the other of the 
first and second speaker unit supporting members. The 
connection cord having an excess portion on an outer 
rim side of the direction of rotation of the first and second 
speaker unit supporting members towards the first and 
second head band members about the center axis of 
rotation of the second and third fulcrum portions as cent- 
er of rotation. 



[0016] Since the connection cord has the excess 
length portion, the path difference of the connection 
cord, produced by rotation of the first and second speak- 
er unit supporting members and the first and second 

s head band members, can be taken up to assure stable 
rotation and facilitated collapsing. 
[0017] The invention will be further described by way 
of example with reference to the accompanying draw- 
ings, in which:- 

10 [001 8] Fig. 1 is a perspective view of a headphone de- 
vice according to the present invention. 
[001 9] Fig.2 is a plan view of the headphone device. 
[0020] Fig. 3 is an exploded perspective view showing 
a first fulcrum portion interconnecting first and second 

is headband members. 

[0021] Fig. 4 is a perspective view showing the state 
of interconnection of the first and second headband 
members. 

[0022] Fig.5 is a cross-sectional view showing a first 
20 fulcrum portion interconnecting the first and second 
headband members. 

[0023] Fig.6 is a side view of the headphone device 
according to the present invention. 
[0024] Fig. 7 is an exploded perspective view showing 
25 a second fulcrum portion interconnecting the first head- 
band member and a first speaker unit supporting mem- 
ber. 

[0025] Fig. 8 is a partial side view showing the first 
headband member and the first speaker unit supporting 
30 member interconnected via the second fulcrum mem- 
ber. 

[0026] Fig.9 is a partial bottom plan view showing the 
first headband member and the first speaker unit sup- 
porting member interconnected via the second fulcrum 
35. member. 

[0027] Fig. 10 is a cross : sectional view showing the 
first headband member and the first speaker unit sup- 
porting member interconnected via the second fulcrum 
member. 

40 [0028] . Fig. 11 is a cross-sectional view showing the 
state of collapsing the first speaker unit supporting 
member with respect to the first head band member. 
[0029] Fig. 1 2 is a perspective view showing the state 
of attaching the headphone device of the present inven- 

45 tion to the user's head. 

[0030] Fig. 1 3 is a perspective view showing the state 
in which the first and second speaker units are attached 
to the auricles. 

[0031] Fig. 14 is a side view showing the collapsed 
50 state of the first and second speaker units. 

[0032] Fig. 15 is a side view showing the collapsed 
state of the first and second speaker units. 
[0033] Fig. 16 is a plan view showing the collapsed 
state of the first and second speaker units and the first 
55 and second headband members. 

[0034] Referring to the drawings, preferred embodi- 
ments of the image generating method and apparatus 
according to the present invention will be explained in 
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detail. 

[0035] Referring to Figs. 1 and 2, a headphone device 
1 according to the present invention includes first and 
second headband members 3, 4 interconnected to con- 
stitute a hemi-circularly bent head band 2 for attachment 
to the rear portion of the user's head. These first and 
second headband members 3, 4 are of a pre-set width 
to permit the headphone device 1 to be attached in a 
stable state to the user's head with an optimum attach- 
ment feeling, and are bent to form a portion of the hemi- 
circuiar head band 2. The first and second headband 
members 3, 4 are formed of synthetic resin, such as 
polypropylene or polybutylene terephthalate or corro- 
sion-resistant metal. 

[0036] In order to permit one ends of first and second 
headband members 3, 4, connected to first and second 
speaker unit supporting members 5, 6, to be moved to- 
wards and away from each other, the other ends of the 
first and second headband members 3, 4 are rotatably 
interconnected via a first fulcrum portion 7. The first ful- 
crum portion 7 includes plural engagement pieces 8,9, 
protuberantly formed on the above-mentioned other 
ends of the first and second headband members 3, 4, 
respectively, so as to be interengaged together, and a 
pivot shaft 10 interconnecting the engagement pieces 
8, 9, as shown in Fig.3. These engagement pieces 8, 9 
are protuberantly formed from the curved inner periph- 
eral surfaces of the first and second headband members 
3, 4 at a pre-set spacing and parallel to each other so 
that the engagement pieces 8 of the first head band 
member 3 are interengaged with the engagement piec- 
es 9 of the second head band member 4. The engage- 
ment pieces 8, 9 are formed with through-holes 11,12, 
respectively, which are in register with one another 
when the engagement pieces 8, 9 are combined togeth- 
er, as shown in Fig.4. The first and second headband 
members 3, 4 are interconnected by interengaging the 
engagement pieces 8,9 and by passing the pivot shaft 
10 through the through-holes 11, 12, and are rotatably 
supported in the direction indicated by arrows Al and A2 
in Figs.1 and 2 in which the one ends of the first and 
second headband members 3, 4 are drawn close to or 
separated away from each other with the pivot shaft 10 
as center. 

[0037] On a curved outer rim of the above-mentioned 
other end of the first head band member 3, there is 
formed a retention shoulder 3a to which is abutted an 
end face 4a on a curved outer rim of the above-men- 
tioned other end of the second head band member 4, 
as shown in Fig.5. When the first and second headband 
members 3, 4 are rotated in the opening direction in 
which the above-mentioned one ends are separated 
from each other in the direction indicated by arrow A2 
in Figs.1 and 2, with the pivot shaft 10 as center of ro- 
tation, the end face 4a on the opposite side of the sec- 
ond head band member 4 is abutted against and re- 
tained by the retention shoulder 3a of the first head band 
member 3 to control the rotational position to constitute 



the head band 2 wtoich is continuously curved so as to 
be attached to the near head portion. 
, [0038] ..The peripheral surface of the engagement 
piece 8 provided on the first head band member 3 is 

s formed with a retention lug 15, as shown in Fig.5, whilst 
an elastic piece 16 adapted tq have a sliding contact 
with the peripheral surface of the engagement piece 8 
is formed on the second head band member 4, to permit 
intermittent rotation of the first and second headband 

10 members 3, 4 to maintain the rotary position of the first 
and second headband members 3,4 in which the head- 
phone device can be loaded on the rear head portion, 
as shown in Figs.1 and 2, thus assuring stabilized at- 
tachment of the headphone device on the rear head por- 

'5 tion. 

[0039] On the one ends of the first and second head- 
band members 3, 4, rotationally interconnected via the 
first fulcrum portion 7 as described above, there are ro- 
tatably connected the first and second speaker unit sup- 
20 porting members 5, 6, respectively. Similarly to the first 
and second headband members 3, 4, the first and sec- 
ond speaker unit supporting members 5, 6 are formed 
of synthetic resin, such as polypropylene or polybuty- 
lene terephthalate, or corrosion-resistant metal. 
2s [0040] On one end of first speaker unit supporting 
member 5, there is supported a first speaker unit 1 7 for 
left channel, whereas, on an end of the second speaker 
unit supporting member 6, there is supported a second 
speaker unit 18 for right channel. 
30 [0041] The first and second speaker units 1 7, 1 8, sup- 
ported by the first and second speaker unit supporting 
members 5, 6, respectively, are each comprised of a cir- 
cular housing 1 9, within which is housed a speaker 20, 
as shown in Figs.1 and 2. On an abutting surface of the 
35 housing 1 9 to the auricle, representing a sound radiating 
surface, there is mounted an ear pad 21 , formed of a 
flexible material, such as foamed polyurethane, in order 
to optimize the attachment feeling to the auricle. 
[0042] The first and second speaker unit supporting 
40 members 5, 6, supporting the first and second speaker 
units 17, 18, are formed symmetrically in the left-and- 
right direction. Therefore, only the first speaker unit 17 
is now explained. The first speaker unit supporting 
member 5 has its mid portion bent to form a bent portion 
45 22 for surrounding the outer peripheral side of the cir- 
cular first speaker unit 17 supported on one end of the 
first speaker unit supporting member 5. On one end of 
the bent portion 22 is mounted the speaker supporting 
portion 23 bent towards the bent portion 22. Referring 
50 to Fig.6, the first speaker unit 1 7 is supported by the first 
speaker unit supporting member 5 by having the distal 
end of the speaker supporting portion 23 secured to an 
outer rim portion on its back side opposite to its sound 
radiating side so that its outer periphery is surrounded 
55 by the bent portion 22. The speaker supporting portion 
23 is bent so that, when its distal end is secured to the 
first speaker unit 17, the bent portion 22 is located on 
the sound radiating side of the first speaker unit 17. 
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[0043] The inner rim of the bent portion 22 of the first 
speaker unit supporting member 5 is provided with an 
ear support portion 24 retained between the useris head 
and the user's auricle when the headphone device 1 is 
loaded on the user's head as will be explained subse- 
quently. This ear support portion 24 is formed as one 
with the inner rim of the bent portion 22 such as to face 
the sound radiating side of the first speaker unit 17, that 
is, the sound radiating side of the first speaker unit 17. 
The ear support portion 24 is formed of a soft elastic 
material, such as silicone rubber, and is curved to follow 
the contour of the outer rim of the auricle, as shown in 
Fig.6. The ear support portion 24 is formed, with a 
through-hole 25 to improve its softness and to enable it 
to be retained between the head and the auricle with an 
optimum attachment feeling. 

[0044] The first and second speaker unit supporting 
members 5, 6, carrying the first and second. speaker 
units 17, 18 at one ends thereof, respectively, are rotat- 
ably supported at the other ends thereof via second and 
third fulcrum portions 26,27 by the one ends of the first 
and second headband members 3, 4, respectively. 
[0045] Since the second and third fulcrum portions 26, 
27 are of the same structure, only the second fulcrum 
portion 26 is explained in detail. Referring to Fig.7, the 
second fulcrum portion 26 includes a rotation supporting 
member 28, substantially in the form of a flat plate, 
formed at one end of the first head band member 3, and 
a fitting portion 29, with a U-shaped cross-section, 
formed at the other end of the first speaker unit support- 
ing member 5 and into which fits the rotation supporting 
member 28. The rotation supporting member 28 is made 
up of a pair of rotary pieces 28a, 28b protruded .parallel 
to each other from one end of the first head band mem- 
ber 3 and a shaft inserting member 32 carrying a center 
through-hole 31 passed through by a pivot shaft 30 for 
interconnecting the rotary pieces 28a, 28b. The rotation 
supporting member 28, in its entirety, is in the form of a 
yarn take-up bobbin. The gap lying around the shaft in- 
serting member 32 between the rotary pieces 28a, 28b 
serves as an inserting portion for a connection cord 
which will be explained subsequently The fitting portion 
29 is U-shaped with a width sufficient to permit the ro- 
tation supporting member 28 to fit therein with a pres- 
sure contact with respect to the rotation supporting 
member 28. In facing lateral wall sections 29a, 29b are 
formed a shaft inserting hole 33 and a tapped hole 34 
passed through by a supporting shaft 30 which then is 
passed through the through-hole 31. 
[0046] The first speaker unit supporting member 5 is 
connected to the first head band member 3, for rotation 
in the direction indicated by arrows B1 and B2 in Fig.1, 
by fitting the rotation supporting member 28 provided on 
the first head band member 3 in the fitting portion 29 so 
that the through-hole 31 formed in the shaft inserting 
member 32 is aligned with the through-hole 33 and the 
tapped hole 34 formed in the fitting portion 29, and by 
introducing a screw-like pivot shaft 30 from the side of 



the through-hole 33 of the fitting portion 29 through the 
through-hole 31 in the shaft inserting member 32 into 
. meshing with the tapped hole 34, as shown in Figs.8 
and 9. 

5 [0047] On the proximal end of the rotation supporting 
member 28, protuberantly formed on the other end of 
the first head band member 3, there is formed a reten- 
tion shoulder 35 against which an end face 29c of the 
fitting portion 29 abuts when the first speaker unit sup- 
to porting member 5 is rotated so as to be continuous to 
the first head band member 3. When the first speaker 
unit supporting member 5 is rotated about the pivot shaft 
30 in the direction indicated by arrow B2 in Fig.1 until 
the end face 29c of the fitting portion 29 compresses 

is against the retention shoulder 35, the first speaker unit 
supporting member 5 is continuous to the first head 
band member 3, without interruptions, to inhibit further 
rotation in the direction indicated by arrow B2 in Fig.1. 
[0048] The lower edges on the opening sides of the 

20 sidewall sections 29a, 29b, making up the fitting portion 
29, are formed with inwardly projecting retention lugs 
36, 36. When the. first speaker unit supporting member 
5 is rotated about the rotation supporting member 28 as 
center, until it is continuous to the first head band sup- 

2S porting member 3, as shown in Fig.2 r these retention 
lugs 36 are interengaged with engagement recesses 37, 
37 formed in the lower edges of the proximal sides of 
the rotary pieces 28a, 28b of the rotation supporting 
member 28, as shown in Figs.8 and 9, to inhibit free ro- 

30. tation of the first speaker unit supporting member 5 rel- 
ative to the first head band member 3 to maintain the 
above-mentioned continuous condition. 
[0049] The second and third fulcrum portions 26,27 
for rotatably connecting the first and second speaker 

35 unit supporting members 5, 6 to the first and second 
headband members 3,4, respectively, are arranged so 
that center axes of rotation P2 thereof are substantially 
perpendicular to the center axis of rotation P 1 of the 
first fulcrum portion 7 rotatably interconnecting the first 

40 and second headband members 3, 4, as shown in Figs. 
1 and 2. That is, the second and third fulcrum portions 
26,27 are provided so that the pivot shaft 30 will be per- 
pendicular to the pivot shaft 1 0 of the first fulcrum portion 
7. 

45 [0050] By arranging the center axes of rotation P2 of 
the second and third fulcrum portions 26,27 so as to be 
substantially perpendicular to the center axis of rotation 
P1 of the first fulcrum portion 7, the first and second 
speaker unit supporting members 5, 6 can be collapsed 

50 towards the first and second headband members 3, 
4,which are collapsed on being rotated about the first 
fulcrum portion 7 as center of rotation, thus enabling the 
headphone device 1 to be collapsed to an extremely 
small size. 

55 [0051] Meanwhile, in the headphone device 1 of the 
present invention a connection cord 38, pulled out from 
the second speaker unit 18, is pulled outwards from the 
second speaker unit 18, via a cord insertion opening, 
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not shown, provided on the housing 19, so as to be 
passed through a cord inserting groove 39 formed in the 
second speaker unit supporting member 6 supporting 
the second speaker unit 18. The connection cord 38 is 
then passed through a cord inserting groove 40 formed 5 
in the second head band member 4 through the length 
of the third fulcrum portion 27, then through the cord in- 
serting groove 40 formed in the first head band member 
3 through the length of the first fulcrum portion 7 and 
then through the cord inserting groove 39 provided in 10 
the first speaker unit supporting member 5 through the 
length of the second fulcrum portion 26. The connection 
cord 38, passed through the first speaker unit supporting 
member 5, is pulled outwards from the distal end of the 
speaker supporting portion 23, and passed through the is 
housing 1 9 via a cord insertion opening, not shown, pro- 
vided in the housing 19 of the first speaker unit 17. The 
connection cord 38, inserted through the inside of the 
housing 19 of the first speaker unit 17, is connected in 
the housing 19 with an external connection cord 41, 20 
pulled out from the first speaker unit 17, so as to be uni- 
fied with the external connection cord 41 and pulled out- 
wards from the first speaker unit 17. 
[0052] The distal end of the external connection cord 
41 is fitted with a connection plug 42 adapted for con- 25 
nection to an acoustic equipment, such as a disc player. 
[0053] It is noted that the connection cord 38, inserted 
into the inside of the first and second speaker unit sup- 
porting members 5, 6 and the first and second headband 
members 3,4 so as to be pulled outwards from the sec- 30 
ond speaker unit 18 towards the first speaker unit 17, is 
extended across the first and second speaker unit sup- 
porting members 5, 6 and the first and second headband 
members 3. 4, rotatably interconnected via the second 
and third fulcrum portions 26, 27, and across the first 3S 
and second headband members 3, 4, rotatably intercon- 
nected via the first fulcrum portion 7, there is produced 
a gap in the path length from the second speaker unit 
1 8 to the first speaker unit 17 when the first and second 
speaker unit supporting members 5, 6 are rotated with 40 
respect to the first and second headband members 3,4 
about the second and third fulcrum portions 26, 27 as 
the center of rotation and the first and second headband 
members 3, 4 are rotated about the first fulcrum portion 
7 as the center of rotation. That is, with the headphone *s 
device 1 according to the present invention, the path 
length of the connection cord 38 from the second speak- 
er unit 18 to the first speaker unit 17 when the first and 
second speaker unit supporting members 5,6 are folded 
with respect to the first and second headband members so 
3,4 and the first and second headband members 3, 4 is 
also collapsed differs from that when the headphone de- 
vice 1 is extended for attachment to the user's head. 
[0054] Thus, in order to cope with this variable path 
length t rom the second speaker unit 1 8 to the first speak- ss 
er unit 17, the connection cord 38 has a length sufficient 
to run along the path of a maximum length which pre- 
vails when the first and second speaker unit supporting 



members 5, 6 and*he first and second headband mem- 
bers 3, 4 are collapsed as described above. If the con- 
» nection cord 38 is of a length to cope with the maximum 
length path as described above, there is produced a re- 
dundant length portion in the path from the second 
speaker unit 18 to the first speaker unit 17? such that the 
connection cord 38 becomes flexed or popped from the 
cord inserting groove 39 provided in the first and second 
speaker unit supporting members 5, 6 or from the cord 
inserting groove 40 provided in the first and second 
headband members 3, 4. 

[0055] If the connection cord 38 is flexed, there arises 
the risk of line breakage. On the other hand, if the con- 
nection cord 38 is popped out from the cord inserting 
grooves 39, 40, it cannot be protected sufficiently such 
that elasticity of the connection cord 38 tends to be lost 
on application of the slightest impact or contact with an 
extraneous object. 

[0056] Thus, the present headphone device 1 is de- 
signed so that surplus in the length of the cord inserting 
groove 39 produced with the path change is taken up at 
the second and third fulcrum portions 26, 27 rotationally 
supporting the first and second speaker unit supporting 
members 5, 6 with respect to the first and second head- 
band members 3, 4. 

[0057] That is, the connection cord 38 is endowed 
with an excess length on an outer side of the pivot shaft 
30 for the second and third fulcrum portion 26 or 27 
along the direction of rotation of the first and second 
speaker unit supporting member 5 or 6 towards the first 
and second headband member 3 or 4 about the pivot 
shaft 30 as the center of rotation. 
[0058] Since the structure of providing an excess 
length of the connection cord 38 is similar for the second 
and third fulcrum portions 26, 27, the following descrip- 
tion is made only on the second fulcrum portion 26 by 
referring to Figs. 10 and 11. The connection cord 38 is 
endowed with an excess length such that, when the first 
speaker unit supporting member 5 is rotated in the di- 
rection indicated by arrow B2 in Fig. 10, about the pivot 
shaft 30 of the second fulcrum portion 26, so that the 
first speaker unit supporting member 5 is extended to 
form a continuum with respect to the first head band 
member 3, the connection cord 38 is extended at a spac- 
ing corresponding to a pre-set distance D1 from the piv- 
ot shaft 30 on the outer rim side along the direction of 
rotation of the first speaker unit supporting member 5 
approaching to the first head band member 3 as indicat- 
ed by arrow B1 in Fig. 10. Since the connection cord 38 
is arranged for extending at a spacing D1 from the pivot 
shaft 30, the cord inserting groove 39 provided in the 
first speaker unit supporting member 5 and the cord in- 
serting groove 40 provided in the first head band mem- 
ber 3 are formed to a depth sufficient to permit the con- 
nection cord 38 to be extended at a site spaced by the 
pre-set length D1 from the pivot shaft 30. The shaft in- 
serting member 32 passed through by the pivot shaft 30 
is provided in mid portions of the rotary pieces 28a, 28b. 
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[0059] Since the connection cord 28 has an excess 
portion on the outer side o/ the pivot.shaft 30, the con- 
nection cord 38 is moved as it becomes flexeq^in the 
spacing of the pre-set distance D 1 from the pivot shaft 
30, as shown in Fig. 11, when the first speaker unit sup- 5 
porting member 5 is rotated in the direction of approach- 
ing to the first head band member 3 as indicated by ar- 
row B1 in Fig. 10, about the pivot shaft 30 of the second 
fulcrum portion 26 as the center of rotation, or when the 
first head band member 3 is rotated in the direction of 10 
approaching to the first speaker unit supporting member 
5 as indicated by arrow B2 in Fig. 10. This takes up the 
path length variation of the path from the second speak- 
er unit 18 to the first speaker unit 17 to prevent flexing 
of the connection cord 38 en route from the second 1S 
speaker unit 18 to the first speaker unit 17 as well as to 
prevent popping out of the connection cord 38 from the 
cord inserting groove 39 provided in the first or second 
speaker unit supporting member 5, 6 or out of the cord 
inserting groove 40 provided in the first or second head- 20 
band member 3,4. 

[0060] Since the connection cord 38 is formed by 
coating a synthetic resin material on the metal conduc- 
tors, and hence exhibits certain elastic recoiling force 
when flexed, the connection cord 38 elastically restores 25 
its former state when the first speaker unit supporting 
member 5 is rotated in the direction indicated by arrow 
B2 in Fig. 1 0 about the pivot shaft 30 of the second ful- 
crum portion 26 as the center of rotation and is thereby 
extended to form a continuum with the first head band 30 
member 3, so that the connection cord 38 is elastically 
reset to the position extending at the spacing D1 from 
the pivot shaft 30, as shown in Fig. 11 . 
[0061] Meanwhile, in the first fulcrum portion 7, the 
connection cord 38 is extended, without being endowed 3S 
with an excess portion, between the first and second 
headband members 3, 4 along the pivot shaft 10 oper- 
ating as the center of rotation of the first fulcrum portion 
7. 

[0062] When the headphone device 1 , constructed as 40 
described above, is to be attached to the head of the 
user, the first and second speaker unit supporting mem- 
bers 5, 6 are rotated in the direction indicated by arrow 
B2in Fig.1, about the second and third fulcrum portions 
26 : 27 as the center of rotation, so as to form a continuum 45 
with respect to the first and second headband members 
3,4. The first and second headband members 3,4 are 
also rotated about the first fulcrum portion 7 as the cent- 
er of rotation in the direction indicated by arrow A2 in 
Fig. 1 , in order that the first and second headband mem- so 
bers 3, 4 will also form a continuum to each other. 
[0063] When the first and second speaker unit sup- 
porting members 5, 6 and the first and second headband 
members 3,4 have been extended as shown in Figs.1 
and 2, the headphone device 1 is attached to the user's ss 
head so that the head band 2 will be on the rear head 
portion, as shown in Fig. 1 2. The first and second speak- 
er units 17 : 18 are attached to left and right auricles 52. 



The ear support portions 24, provided on the inner rims 
of the bent portions 22 of the first and second speaker 
unit supporting members 5, 6, are retained between the 
head 51 and the auricles 52, as shown in Fig. 13. Since 
the ear support portions 24 are mounted facing the 
sound radiating surfaces of the first and second speaker 
units 1 7, 1 8, the ear support portions 24 grip the auricles 
52 in cooperation with the first and second speaker units 
17,18 to realize a more stable attachment condition. 
[0064] Moreover, the ear support portions 24 are 
formed of an elastic material, such as soft silicone rub- 
ber, and hence give rise to an optimum attachment feel- 
ing. 

[0065] When the headphone device 1 of the present 
invention is dismounted from the head for transporting 
or storage, it may be reduced in size by collapsing the 
first and second speaker unit supporting members .5, 6 
and the first and second headband members 3, 4. 
[0066] For collapsing the headphone device 1 accord- 
ing to the present invention, the first and second speaker 
unit supporting members 5, 6 are rotated in the direction 
indicated by arrow B1 in Figs. 14 and 15, about the sec- 
ond and third fulcrum portions 26, 27 as center, to ap- 
proach towards the first and second headband mem- 
bers 3, 4. The first and second headband members 3, 
4 then are rotated in the direction indicated by arrow A1 
in Fig. 15, that is in a direction perpendicular to the di- 
rection of rotation of the first and second speaker unit 
■ supporting members 5, 6 so that one ends thereof will 
approach to each other, thus collapsing the headphone 
device 1to a compact size. 

[0067] At this time, the ear support portions 24, pro- 
vided on the first and second speaker unit supporting 
members 5, 6, are housed in a region surrounded by the 
first and second speaker unit supporting members 5, 6 
and the first and second headband members 3, 4, as 
shown in Fig.1 6, thus protecting the soft ear support por- 
tions. 



Claims 

1. A headphone device comprising: 

first and second head band members; 
a first fulcrumportion for pivotally supporting 
one ends of the first and second head band 
members so that the other ends of the first and 
second head band members are moved to- 
wards and away from each other; 
first and second speaker unit supporting mem- 
bers carrying first and second speaker units at 
one ends thereof; 

second and third fulcrum portions for pivotally 
supporting the other ends ofthe first and second 
speaker unit supporting members for rotation 
towards the other ends of the first and second 
head band members, said second and third ful- 



15 



20 



25 



7 



13 



EP 0 994 636 A2 



14 



crum portions having center axes of rotation ex- 
tending in a direction substantially perpendicu- 
lar to the center axis of rotation of said first ful- 
crum portion; and 

ear support portions provided on said first and $ 
second speaker unit supporting members so as 
to be retained between the head and the auri- 
cles of the user when the user attaches the 
headphone device to the head. 

10 

The headphone device according to claim 1 where- 
in 

said first and second speaker units are mount- 
ed on one ends of the first and second speaker 1S 
unit supporting members so that the sound ra- 
diating surfaces thereof face each other, and 
wherein 

said ear support portions are provided on the 
first and second speaker unit supporting mem- 20 
bers for facing the sound radiating surfaces of 
said first and second speaker units. 

The headphone device according to claim 1 or 2 
wherein 25 

said first and second speaker units are sup- 
ported at rear sides thereof opposite to the sound 
radiating surfaces thereof by the first and second 
speaker unit supporting arms. 

30 

The headphone device according to claim 1, 2 or 3 
wherein 

said first and second speaker unit supporting 
arms include curved portions surrounding the outer 
peripheral surfaces of said first and second speaker 35 
units and supporting portions extending from one 
ends of said curved portions for supporting the rear 
sides opposite to said sound radiating surfaces of 
said first and second speaker units. 

40 

The headphone device according to claim 1 , 2, 3 or 
4 wherein said supporting portions are elastic at 
least on outer peripheral surfaces thereof. 

The headphone device according to claim 1,2,3,4 *s 
or 5 wherein said first and second speaker unit sup- 
porting arms are provided with ear support portions 
formed by soft elastic members retained between 
the user's head and the auricles when the user at- 
taches the headphone device to the head. 50 

A headphone device comprising: 

first and second head band members; 
a first fulcrum portion for pivotally supporting S5 
one ends of the first and second head band 
members so that the other ends of the first and 
second head band members are moved to- 



wards anciaway fro/an each other; 
first and second speaker unit supporting mem- 
bers carrying first and second speaker units at 
one ends thereof; 

second and third fulcrum portions for pivotally 
supporting the other e/ids of the^ first and sec- 
ond speaker unit supporting members for rota- 
tion towards the other ends of the first and sec- 
ond head band members, said second and third 
fulcrum portions having center axes of rotation 
extending in a direction substantially perpen- 
dicular to the center axis of rotation of said first 
fulcrum portion; and 

ear support portions provided on said first and 
second speaker unit supporting members so as 
to be retained between the head and the auri- 
cles of the user when the user attaches the 
headphone device to the head; 

said ear support portions being housed in an 
area between the first and second speaker unit sup- 
porting members and the first and second head 
band members when said first and second speaker 
unit supporting members are collapsed towards 
said first and second head band members about 
said second and third fulcrum portions as the center 
of rotation and said first and second head band 
members are collapsed about said first fulcrum por- 
tion as the center in a direction in which the other 
ends thereof approach to each other. 

8. The headphone device according to claim 7 where- 
in 

said first and second speaker units are mount- 
ed on one ends of said first and second speaker unit 
supporting members so that sound radiating sides 
of the first and second speaker units face each oth- 
er. 

9. A headphone device comprising: 

first and second head band members; 
a first fulcrum portion for pivotally supporting 
one ends of the first and second head band 
members so that the other ends of the first and 
second head band members are moved to- 
wards and away from each other; 
first and second speaker unit supporting mem- 
bers carrying first and second speaker units at 
one ends thereof; 

second and third fulcrum portions for pivotally 
supporting the other ends of the first and sec- 
ond speaker unit supporting members for rota- 
tion towards the other ends of the first and sec- 
ond head band members, said second and third 
fulcrum portions having center axes of rotation 
extending in a direction substantially perpen- 
dicular to the center axis of rotation of said first 
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fulcrum portion; and 

a connection cord^pulled out from one of the 
first and second speaker units, inserted from 
one of the first and second speaker units into 
said first and second head band members, in- 
serted into the other of said first and second 
speaker unit supporting members and pulled 
out from the other of said first and second 
speaker unit supporting members; 



10 



said connection cord having an excess por- 
tion on an outer rim side of the direction of rotation 
of the first and second speaker unit supporting 
members towards the first and second head band 
members about the center axis of rotation of said is 
second and third fulcrum portions as center of rota- 
tion. 

10. The headphone device according to claim 9 further 
comprising: 20 

a rotation limiting portion for limiting the range 
of rotation of said first and second speaker unit sup- 
porting members with respect to said first and sec- 
ond head band members, said rotation of said first 
and second speaker unit supporting members be- 25 
ing the rotation about the second and third fulcrum 
portions as the center of rotation. 
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